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*giHU 2 0 0 3*Z8M6 B\Zttom*tl1tmm2 0 0 3-2 8 8 0 7 6^*5J: 
tf2 0 0 3^1 2£ 1 8 0|rttl|g$ixfc#S2 003-4 2108 4-^-; 200 
3^1 2£ 2 5 0KWE**lfc#B2OO3-4 3O6O6f-; 2 00 4¥3£ 
50^till®$tl^lS2OO4-6 3O 32^; 2004^3^ 3 1 BdttJffiS 
tlfc#«2 0 0 4-l 0 6 6 1 6#; #P>tffcl2 0 0 4^3£ 3 1 0Ktiii££ix 
ftftm 2004-106617 Lfc$fcft*r£3S U *<OlW§r - C Kgffl 

b tsmttfs A/£w»-rafe**> * n -eft 

Cu-In-Se^ (C I SlfcW) fcifOfb^lWclBMtttfcW 

ifora®^b#^urv>*v\ 



US$10 1 ttt**ltt©«*t#«^61i, H l £« l 0 l ofiSttA* 

bftTV^. SiSCioi, S9)*ttVi0 2iBj:i;ftMi«Ji4H»fmiio 

— £2£«1 0 5fctt, MHO 6 fca-r*«WiB{c^fittS:f+4-i- 
Sfcfcfcfl*tf&§fc*&&A»fcfcS£«JIl 0 4#tttte>*vCV>*. IS2Sffil 

o 5isJ:u«^«li O4i:iot>tgi o 9#fcjft*ti,-o**. 

ft^i*S^l 0 OTtt, ^K«tf¥»mil 0 3 t^lilO 4# 
**1-fi * 5 fc, 8 1 mm 1 0 1 * % 2 StK 1 0 5 «:3f WHS«r»v^-CBfi4 

v>5, Z.vm$eM\ 0 7«r^t-C2o^S$l 0 1 s 1 0 5SrWD'fr*>*T-kA' 

«rtt»±»f, s^w^ap i i o&slt, mmi o s N i o 9m\z*vm * 

#«»10 6*»j*Lfct©355W&#l«. #Jk8ll0 7r**#OTl 

&fc x •feiSfi#flSS*l»S?lfel 0 OcDjS3S^O«tlll& : SriftW't<5, 
ISl^i, «Sl 0 8**0*1*1 0 9, ££1^ Jg&l 0 8*>5t^tt;*frffil 

mi oattt&i o 94rsi«uTs (til o s ^wii o 9) 
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i o 8 k$m i o 9 . a ^fl3«-f *^*if«>»fl5 • M7tn&$ttn 

Mmm^itm. &ar i i o^asi i l-e&g" , i»siot»Ki i o 

8*J|?J*U ~*f*>«ffi (&<il 0 8 tm&l 0 9) Cin^WW^*tl-fc 
1 0 6 1 0 0 9*»#M 

2002-1 8447 8#&lSL:J3J:O t N. Papageorgiou et al. , J. Electrochem. 
Soc, 143(10), 3099, 1996#JS) Q 

v 7** 7 T 9 9 > l 0 0 0 t ^ 5 * # &Jfc*®»*#* S #7UW 
Papageorgiou et al., J. Electrochem. Soc, 143(10), 3099, 1996 £ 



W2002-184478 ^2*8). ^/I^T 5 t s m&KK6i<D®& -t 9 t>»IStt 
JWtofctt* }»**>*tT««i«:»»S*2tkO«fii 0 8, 0 9) 

*3w<&sri!B*tt, mitt, mz&ftftmtozti-itmftks *mu 
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tea* h-c?S!itT*5 0 
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muftmm&ntoxmmft&j&ffrf&iMt. m&ftmm&m? * ? fcn&sagft 

*lRl^S^x.TffflcSrtt±1-5XSi:, 

«*fcr*y/i'*©«»R*5(t*tTii*jrJB«rjR*-*-5xat j: , ^unmt 



sksic, wmzmmmmztoTLtthLxh. mmmmtfunt>zz bitten* 

Lfc£*fc:&l3^CT&«JlWX* 3 t * fc, Jtgftm&ftiit SMfttttc 
«*«&WT t X ^ t # «NBX*> 0 s ;&>o % «;h,fc$S3b*as^ ft* , 

fcfWB* fc m t X* A/X»dt £ H 

#SrlfcfcXv^ 0 



r sr^ffl Litftmm*-ens nmn m z^m t*tmtx&A,xm 
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m 5 tt,*HiP!©» 2 3m^1»fc#*ft*£lM^0-fl*^imBTfcS. 



IS 7 ft, @6 4\ A-AlSHcfcMtSBrffiH-CfeS. 

So 

mmxfoz> 0 

mi on. ^m<o%Anm^M\m^%^mi:^<o%\mxh^im^ 

mint, mi o<D&mmim±mnmz*-mm¥-mmT*s>z> 0 

mi 2&s ^^<o%A^m^m^^%nmmik^(o%2mx'h^im^ 

mi 3«, ^%mo>m^%w^mz^%%^^^0%\mx'h^mm^ 
an mm) 

OTn miMK:^v^*»n«>jiimimiML<R9i-r«. 

co6*MS*Mft (ft*****) 2 1 Of*, 

^MjmisviWfM m<uwtmkw&) zi3*«t«#«i am 

ti>v?&) 2 i 8 &mm2 1 8 afajnftftlWttM 2 i 3#fllc*jvvr£ 



lC«#StS2 1 6 fc*ELT#S. f£ffl1g2l8f*, MZtmi StR2 1 1 i-t 
o±(c«|fcE$ti$@W#««2 l 243j:im^mfll2 1 3d»b*S. -1j<o 
MM2 1 9«U0!|*_tf!&2Sfc2 1 5 tJ&<0±^ffi$tl5*W2 1 4*»6»«. 

®#«»2 1 6*fftB*2 1 8 t*fr«2 1 9 t^-C7&fc£iiafflJi#2 2 0 
**-feA*MWWt> 1-^t>^3t*^tt^ttT«^-t5, £9f?*&®*li§«il!L2 

1 0^*5V>T> «S#2 2 Q\*ZtlZm®tsmft2 2 1 OrtiWICliZifrt$^T*» 
Us 2 0<fc±ffi:teJ:trnii*fi#2 2 l ofiBifc&LTl^,, mT\ 
gfc2 2 l(0 5V>ft< tt>ftfflffi2 1 8 k&tZUft. i-ftt>h®2iZ.7jkL1Z 

$#2 2 6wt, %&ft*mmz!>t&^%®imm*t>ntfL£tiz. 
&m&m±®nfo2 1 om ®»srs2 1 e^mm2 istMm2 1 9 

T?&A,T'^$£;ft£8fStis:2 2 *<P_h®*i J:tfTiB£g# 2 2 1 <7)ftffi(C 
g!i-$J; 5t-iR*fi$ixT*3«9, M&2 2 1 cQrtffi^gfjgflt 2 2 0 o_bE*j itfT 
ESr^iitfct p^«^c4rfii^Tlr^ tt Lfciiot, £{^2 2 1 *0>l;ttf£{*2 

2 5 fc&#2 2 2 0ffiy«|J2 2 4^i"5^-C^Jh1-tvWr, «««C2 2 Ofrhtt 

@2^*jv^x«®^2 2 ofcffla>5&BJra\ 1^221 

fcj§#2 2 0£2fl*>£;*7©;fr|&l£^LTV^p WBfc2 2 oicsttx^oi ?fc 
fa$£.fWi>*1IQt>vizb%, mm&2 2 0K$S^X&Xut*%±i-Z<7)$:#iMl, 

* 5 2 2 0 ££t±i-S Btt^fe, #ff 2 1 9 k Bfr 2 2 1 

«P2 2 3 k<DmW*WimW2 2 6$rK»t^i tWS U\ 

»fcs n*®aA»&. ^12 1 8 km*m&tzm2 2 5 &amicr± 

®Wim&2 2 7«s#A**t5. fcEU MID*** 2 2 7tttfUfl«2 1 8 Jtlc 

i*tc«^fc*mwancffiv^*t-5. siw^2 2 7 £ t-c^y 



&m%i&Mxwimb2 1 o-ett, mw2 2 i©FWkiij§u»j§#2 
£#221 <DMzm&&*ti?nMTfzmnft2 28,2 2 d&flrojic 

8, 22 9 cDteSS*, 1^221 ©fofiTfcSttBf h "C t g A fcgfc*{C*ffi * 
f£flHi2 1 8 tc-«|#«tt*tl, ff#2 2 l©ftfcfc*SS#3itf5£m#2 2 8 

{cfeoTtt, n&2 2 ioft&t:m : &i,mmi*2 2 0(owmz&Mi,ft^£?K 
-rzK.*?, wx.t£®2\z.&i-±5^ mm&2 2 o<Dwmkmnt*2 2 zz>r$\c 

±^Vft^mt2 2 6 *m*&tt£ 5 fcSttTfclSfrftV^ B 2 fctt. m# 
2 2 8 *Wtmtt2 2 6 M#2 2 1 Oflft 2 2 4 fc&jfctiS £ 5 iCjH tfc^J* 

0 2 Irltm&ft 2 2 8, 2 2 9 tiu 3r*l-eh,©fi!iaS&#g# 2 2 1 ©TO 2 

WfBEl-efc5, @3tC^1-3fe«3Eft^2 10tt, Mft2 2 8 \ 2 2 9 ' ©fife 
HltftMtl* g»2 2 1 <omU 223fl>&£#221 ©McMtfS «fc 5 
4tlTV%5^l», S2i^1-^«^^2l0i:I^C-Cfc5c £©J:5fc#g 
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Lfc$£\ Bit 2 2 1 2 2 3 fc^g&leliS «fc 3 fc. 2 * 

*?&fgmms-®*EVbV , fcfc*g#«r«tt-t-Sffll^«^2 2 8\ 2 2 9' 

5gffl*«lg2 1 2 * lt*Jil1'l!#ltr»J«t5»*ICttaWtt«: 

1(211, sn«mi2«j:i)«M«¥«{rai2 1 3 h:*?) wins mm) 
mitt LTttwteR*ttsjir, at, *»*ftffl0>^ftfr^#*»#i-sfc 



1 1 

16 

Sn0 8 , WO„ ZnO, Nb a O s fcif &/flV^;i b#V%Z 0 £7lfU)E*&Jft 

s«z 1 5<^±^^mi^2 1 4znvizmmtmm2 1 9iuffl^^5 0 
m2ffi^i»{c«6iai«^2 2 ort, ^ffi2 1 &*m&rz&K , %mm*mfr 

£2 1 9 fcJBBK*fc»*y/u«o«Wt#«H-* J: 5 IM2 1 8 £3tfa x M 
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S#»JB2 1 6£f1M8&2 1 8 fc*Nf 2 1 9 -?&/vV&fc£tlZftmft2 2 0 
ttff#2 2 lrtiato&SJvCIBO, «Sfc2 2 0<D_kffi*5J;trFffil*m#2 2 1 
<artffiiM&tti::g^-CV>;5 0 gfr2 2 \<r>i V>fr< it>f£fflffi2 1 8 

satfh -t-*fr*>2Sft2 2 s^aHtsr^ja-rs^^^^^^m^p,^ 
wt.tfT*V/K #!>#-#*-k tfy&fttr^K v-fUy^ttv. 

i89?TM£<9fcStJJEa*^f fcfts, ®ft 2 2 lWttO^, 1-fcfr*3j£ffl$2 2 
3tdJ^2 2 4^e>«fiK$^^2 2 2|i, 2-5©ti4>fe**, i#2 2 1 
©^*@KK*T3 t *W*fr2 2 8, 2 2 9 t«)|MWt**|fcff**LTV>ntf, 4# 

Kfc2 2 1 «rUlrtti"a«ft:2 2 2©rtJEBt*f*2 1 9 fcRtts ^«2l9ll 
MM 2 16 J: 5 KfFM 2 1 8 *afa-C«Ji# 2 2 0 ^« U w 

<Df1US» 2 1 8 $ff 5 A 5 fcW* 2 2 2 t«^i-SSft 2 2 5 £12 LfctL 
2 2 iO#M»a>&«JS&2 2 0©*Ji*«0*iiitlK£r5*W»J:Wa«r*D*.T* 

#2 2i^±n;tia^ &M«*m»L2 1 oa*»fe*i5. 

M*2 2 1 (Omikjjftk^ MZ.ttmft2 2 1 <DWU2 2 4 t&fc2 2 5 <DW& 
toteBJj J $ > m*fiQ*.Z ZtKXV fit>nZ a U^U fll®#2 2CMi&#2 2 1 

SftTV*5«rC, CO»JhKfli5J»«««S^2 2 0fcX^»*Jxtt*V\ 0U*.f£ 

So 

fWl* (fttt) 2 1 8±t % UKf2 1 6«r»*i- SiWfc**:**^ 

tt«*fctt^/v^om»sr«ff^ffl«2 1 s tnm2 1 9 fctM**aA/-cjE*t:Jn 
^u^a^t, muz \**mmt*^wmcmwvM±xzwk±iL 

1 6fcfftBS2 1 8 tim2 1 9T?fcM?##*HSi91#:2 2 0-«rM*C#S. 
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2 1 8**tfl2 1 9|U)om«ISr^J:?)^<1-5' tH^mX'hi>t'tt>. 
^*m*fo<DXmto*Zfa±Zl£Z>-t&X2% a Sfcfctt* tfUBffi (*ff) 
2 1 8«r«fife'r5»l««2 1 1 *8#2 2 l*«#1-*2#2 2 5fc<0W^ 

aijftwtfcj:5fc, 4&nofluxiftm»*, m^Kmnm2 1 6 srf^ 

ffl«2 1 8 &*HI2 1 9t«A/Tr*jft*ix6«ll*2 2 0 *>btt&*/Hftjmtt 

2tffi2 1 9tgfc2 2 10j6g?2 2 3tOKfc(i#ttlfR«-2 2 6 2>$|S;^f>^ * 
fctfUUfc 2 1 8 £&#2 2 5 t G>miCttWm5l!tttt 2 2 7#Mf A£ft, IWlft:2 

2 0^±ffi*5it^TiEdSSf*:2 2 1 <nmtmm$)\mL1tmjfc<n&mm&MX 
ll» 2 1 0%«*tfc«s, #M2 2 6^BKR0%«ttt2 2 

7#t&ttb*VT*5e>1\ «®ft2 2 0<^)±S*3j:VTffi^K^2 2 K&rtStS: 

Jft* Sci"5J:5 Kttftrt 2 2 l HM#2 2 0*^Sftfc6*MgttMtti 



±ie-e, m 4 5 K*%won i nmmiboytmt 250 *«* 

Lfc„ £Ofttt£&*^2 5 0«, Wz&*ZX.0ft&Z2'O<D9itifrh&BiZ 

•ffcfcfc* H4©#j*K:J:iir*, 2ttotttfti>t>ffifli2 5 8 tat® 2 5 

0 , &mm 25Qtnm2 5 9 x&Asxm&tttizfiimft 2 6 0 wMt-ra ^ t 

tfpTfBfcfcfc, «^©£AmW»t3*v*$«j*#**. 3 fete, Mtf2 

5 8 i#ffi2 5 9tt»#2 5 1 0rt«fclRIA3ftTV*&©T, ^Wd»?>*«W* 

-*"fc*>fc, 2 5 O-CtfC, &fc2 5 ltf>rtfflS£iIifiUBW§#2 6 0 

0«Blctt»L*V^ J; ? *t&2 5 9 tf^ffi^2 5 8 Jpft&|fc$ 
fls &#2 5 1 0^-l^ffi^^^ttjiU t ^^«^2 6 8, 26 9 «r«Mte»tf 

MU2 5 8fc-*tf|fefe3tlfcWt*2 6 8tt, «JB#2 6 0<D— 

6 i fc(35ratcESHfc#ttgWt 2 6 6 ai, ffta*2 5 8 *«Mtr*9n*«R 
5 2kO««!®l^:?&oTS^$J;5^^:E«^i^'Cv^S^X^ £«#2 6 8#&® 
#260 4>flS t LXM&1rZ><Dm±X% S fc t> lw N #jh LfcBNcJMt 
$Wt2 6 6 a3S&#l/Tt>iS«flc2 6 8 fi*<0je#«:gtt$ £ t M- 

MS 2 5 8 &nmr%% 1 &K2 5 1 LT, «t$^^.(f0. 



20 

2 5 0 **< f 5 ^ t AST** 6 9 

*fc*?LWMk« i i i «w*:Ji amMMttt****) 31 3**i-s«uimi 

tfcP?£) 3 1 8 fc, Mtt3 1 80MLMft«l^|3 1 SBfcBVvC:: 
ftfcftfoLTIBfi;*ft£*J'JS3 1 *5J:l5^*vf>PiSofp1^>^< th-U 
fc«*Wl3 1 6i«rSU4«, tiMB&3 1 fl*.f£|ll£&3 11^ 
©±PBKKastt.&aw*ttl3 l 2$£tfflMtMff 3 l 3 — 
^i3 1 9»^it^2i$3 1 B t *OiiK:e**t*2»Wl3 1 4*»6><t6. 
SfcfCJf 3X6 «rM«8 1 8 £#B3 1 9T*A/T!#ja*;fc5*B*3 2 0 

1 OfcUSWCfWfl*3 1 8 lSK 3 1 1 tt, ■fe/Vfr»*r6-*- 

««fl£3 20HU i*lt»0Btrtl*3 2 2 ir$# (AMU* 3 1 8) 
UttoMlcRM £ *LT*5 9, »Sflc 3 2 0 ©T® 3 2 2 <Dftj£m blttV 

6fB$flgM*&&*?&3 1 0-Cra, 3 1 6 *fttt*3 1 8 3 1 9 

-vm/v-Qmtftziiznmftz 2 o#*0Tb*, ^32 2 ©wot* 

«?3 2 3COf*3ffi|C^1-$J:5twl|J[i|ft$^T*5«9, ftyflttS 1 8 1 
X*c3 1 liU8#ttti<, o*9, &3f#J&§!±|ftmi&3 1 0fc*5ttS»S 
^320^ £#£7&£-f 3 2 2 <*>j£& 3 2 3 t % tb 1 WR 3 

tfci^T> B«:«r«lJ«i-*«*3 2 2©rtJOTt&fc>fcJEtt3 2 3(0rtBfc 
««W*fc»jW»&fc»i-«J:5lJ:*Mi3 1 9*rRlt, *Ttt3 1 9ic«ftft£3 
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1 6as&1-*J:5fctfWli3 1 8«rfifaT«Ji»3 2 0WU fWH«3 1 8 
9fl*«B3 1 8<7>$&1&*K3 1 l 2 2<DMto3 2 4tmTZnftX-&± 

^<on&z&m\.it%wmm*z \ o-m. nmnmz 1 ©fcfwwia i 8 

t*f®3 1 9T&/^?^fifc$*l$#(6ft3 2 OStfJjrCSS 0iJ*.tf-;fr£> 
Sfcfc, -BtBUfcftS£&£*3 1 OCfcwc, WlBfMlBfcflMS-r** 1 £ 

*5t«Jiflc3 2 0*#Jh1-SB«id*6s #ff3 1 9fcff&3 2 1 £«#;1-£Ji£ 
& 3 2 3 t OfflKlttftttfttt 3 2 6 SrflRtt^ w #0$ LV\ 

£0#tt»#3 2 6<*>3!lttt, ±T©«B«»Brt*itofc*BW^Bi"*t 

*fcs ftB«n*Bm«3 i o-ert, s&i£&3 1 1 &rrzwttn#3 
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»S3 19 tmmz 1 8fC-ii!5«**l^WMI*jM, g#3 2 10>*(CttW*S 
*HW£tfSi*«flc3 2 8,3 2 9ft«»JCKltTttS«j«*»ffiUT^6. 
£0*MtlE*tt»* ^H^<O^»0Kt|jH«1-5fc«)tffl^btl***f*:3 2 

8 % 3 2 9<^>ffli«&sr > i^3 2 i<Dmw£zmmfrbX'i>£&Kmftn-Kmmz 

fttiMiS 1 8te-«WS«K*4l, «*«>^fcA«*S«l5*i»mflc3 2 8fc*>o 
Ttt, ffi#3 2 1 ©rtSBfcjijg LSJSfc 3 2 0 <D«Bie#ttUfcV*J: 5 fc-fSfc 
»s#littfBI5fc»i-J:5te,WI*3 2 0©-*«r«lj«-t$SMb*«i3 1 3 % 
#®R3 1 4*5j:tftB2g«3 1 5©#flEiH|®#3 2 8 fc©ffifc#tf3Mt3 

2 6a 4r«*i&t* X o \cntfxi>mt>*\\ rtucfc 0 , &fc<D£fr&Mf&i-% 

temm 3i8©»is«3ii cD^ffis^iiia u 320 ©-&£«j$i-5 

B&{fc&M3 I 3, >g«l&3 1 4*5<fctfS&2£J£3 1 5 <a#ffiSKIwg?#}L/i^ J: 
5tw, *MS3 I9i^ffi3 l 8fc-*#*ix**i4Wfc**i,, ttflaDWcflj** 

ZMtimxfz 328, 329 ^fflsijicigits z. t ^mtti <o s ytnm 
%mmm*$ 1 o-cki:, was 3 1 *\z-mmwits*i-fcmm&z 2 

812, »*ft3 2 0©-tt£*$-t-S&tefcmffi 3 1 3, #Slg&3 1 4*5<fctf& 

2S«3 1 5(o&mmtmn&3 2 8 t<ommitbtltcW&&&3 2 6 a 

fcmmz 1 s&mtfLi-zmwmn,mz 1 20^3 1 2 a tasgfeLTftsEi:: 

ftoTSEtfS* 5fc&e$*tTV>5. ^£>Egl*> i*«#3 2 8^®fr3 2 0 

o-mm&i-zmmmms 1 3*&sj&3 1 4©ra*&ftfeLT*gifci-5<z> 
fcBfrc ^±bfci^icgpra$r3 2 e 

T?1>, ^«^3 2 8i*TOftM*3 2 6 a WSriiifi-frTfc:, in««|3 1 2<D 
«S&3 12a t#&SMt3 2 6 a t 0&tta)lC#£1-5©^ < 
$H-Srif*5&J?**v> 8 iot, *«(*:3 2 8(7)-«8fc^«l3l8Sf«j«1-$ 
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)tm&&3(t*3 1 OTtiu «fft<D<&)*|S3 2 4fc;»l#3 2 0CHWffi3 2 
0 t£81-5*5k:ESLfc, dtf>* 5 KifS»#3 2 O0W#fc:£ISl£afttt&V> 

3 1 8»4*»aE»-C«-3fcffi*«:*lt*r t#*V^-C, {M)ti3 1 STEM- 
'S S81&IK3 3 l*^2A/*!9««1-*m^*«<»Jt*C&^pr«fc*5. 

G>J;$fcs f^ffl«3 1 8fc-ttW»K£*tfc««*3 2 8«r»S»3 2 0Off$ 

g#0<l!lS?3 2 4 fc, flUift:3 2 0©HW*«J*-r*«fl5 
^m^3 1 3, *M3 1 4*s*ttfB2&K3 1 5©#ttffiii©ra»£#tt*M*3 

4 6 a LTt»«fcfcV\ WttttttS 4 6 a t fete*****- 

U\, *£m#3 2 8««#ft1-*ififfC>* : |i:5Hl««'3 4 6 a* 
tt»tT,»fr©tt©lWp3 2 4 fc«SE#3 2 o t ©IBttftf * J: 5 KMI-fttf, 

»S*fcW 1 fifcftJNI«|3 1 3**-fSfWS*3 1 8, r*>ftUBffi3 1 8 
(D&TL'&mim^mfcm 3 l 3l«c:m*T£j|lfc:fcrtLTraSft5^3 1 9, 
fcJMJ^tt&PfliS 18,31 9©IHJ<0$J>ft< fc-tMdffiM 3 1 6££U 

TV*5. 

moiSfcfcwctt, ftylttS 1 8*«WW S^mffi*¥**Jl3 1 8 
IC«^fcHt^/V^(D«*Sr«r*«LT«WltS3 1 6«r»*1-«. 

*2<DX»fc*ivvcfi, gfc£«jfci-$»tt3 2 2©rt*wi-fcfefcje»3 2 

3©l»3B5tjag|«J*fef*ra««fcSltt$-frTM«3 1 9*R»t* ZO*ma 1 9 

<c«b»® 3 1 6 nfi&tz a 5 \zimm 3 1 s *sfe-c*ifc 3 1 8 u 

t ©fWMs 1 8 *<*j*1-** 1£K3U mfcomfcb 4* * 5 KiBUfc*, 
fWBS 3 1 8 ft&fcl-** 11^311 iifc#3 2 2 OiBlSB 3 2 4 <75^tt«J«r 
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±E^2^XS^*n^ fWB*3 1 8»#1-$8l&«3 1 1 £fc&3 2 
2 Ofl&lffi 3 2 4 t ©gftfeSB* !f fc* fcf*&*ifclC J: 9 #± LT*ff*fW«- 

5 cot, r©#rikwKfcAqt>s^*te*txft**ll«^*««3 1 3ic»*L 

«WcoH2lli6^fl8lc«6»lS«3 l l irLTtt, 
t LTfflv^ji*k©Tfr*u*y©J:?#fc©t>ffiv>5r. 

m i a&E 3 1 1 wuzfritrnmnm 302 ©j^i* * ^ic^^tlwjw 
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i mm 3 1 1 , as^^ms 302 *txM*mm*#m*nm 3 1 3 ic * r> mm 

Ti0 2 , SnO z , WO„ ZnO, N b z 0 5 tt££ffl^5 ^ 

3&K3 1 5cDJbl^l^«^3 l 4 3 1 9 fcUTffli^bft*. 

jbfcbfcftuafcs 1 8 turns i9t<om\z.\tnMM^ i e*wt&ft, « 

2*W»»IC«*a»#3 2 Oft, IWBS3 1 8*«Mti-5«LWMK«>W^ 

1 3 1 3 im^ftn^^mmv^mLxnmnm 3 1 e taMftufc** 

^319 fcmfcWJl 3 1 6 &mtZ i 5 fctftfB* 3 18 SrS^TttS^ 3 2 0 
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MM 3 16 fctfU8ffi3 1 8 tttUZ 1 9TM*A,T7&£$tl5$*«ft3 2 0 
It, m* 2 2 t»l£«3 1 1 $rWl-5^i:-C«l«$n5S^»wi|5l*«J*n 
X*J9, «»«:3 2 0<0T®tt»fr^#:3 2 2«r«^i-5Ji£lfB3 2 3OrtS^ 
E«tt*fcttM&ttK£b-0^, tt*©?*,'»i<Hi», 1-ft*>*>«Ufi8i 
3 1 8*«MS1-*!fng1R3 1 1 tU-CH, JafcLfc* 5 

$h •f>5iit>'bJK»3 2 3t«*3 2 4*»e>PflR**l**#3 2 214, 2o©tt& 
tt#0*MlBK:gtf&*«fl:3 2 8, 3 2 9 fctf> 

«ft*1#J*1-*«ft3 2 2©rtJfcffifcK«Wfc!SLT*l*3 1 9&& 

it, nmz 1 9 (^m^WJB 3 1 Gi>m-rt>i.5Kmm3 1 8**tot«»*3 

2 0 *J*i*U ::©fWH*3 1 8 *S* J: 5 fcW* 3 2 2 **WW-6IHW-4fc 
fe^iS«3 1 lMBbfcfc* crogfti: 3 2 2 0«K»o*^f 

left urap«^*PJBE* if«>A«f *r*»»t 5 1 1 ft < , H^«rfit^c-r 6*HM>*te-fc 

&*J|0a*Mtt3 1 oaq»W&. *Sfc3 2 20rtJlE®4;^ffi3 1 9 0^tC 
9H«W*Rtt, «ff 3 2 20ttJ&ai**tti3 1 9#Wtt«jfc»1-*.fc5fceU 

m»srs3 1 g *»fi^r««WK«. twa* («w 3 1 scirit^ » 
m 3 1 9 1 srt i a*-e # ^ of, ± p £*ms 3 

i9fc3L*Pit, MKt&XU ?L***Cfcv>5Wlftxaft«<cfc#-T? 
tSOT, »»xa*«l»"Ct5l«>»*©ll!l»#Hili*«>T, tt=»*hft** 



27 

zo&m&mxmmb* o i «»osiji#4 o 2a«g*M 0 stw-w- 

tfUfM!4 2 1 wtO#t?LfrSI^^M4 2 1 a£*H«jra£*Wi:*tti4 2 
2£#, r.ftfef£M«4 2 1**MS4 2 2ffiK:«#M 

4 2 1 b <!:,^i§8£«4 2 1 b ±|C&tt fctbfc** * ( I 

TO), K-^X (f to) «^SW««I8I4 2ict, 

4 2 1 c±Kl»»tfenfc#aOTMb**illfl:Ji4 2 1 a fcfrJMBUCV**. 

«WB*?L«»ft:«»*i»flcJi4 2 1 a 11, mVcT9> (T i 0 4 ), NHbStt (Z 
nO), (SnO a h (Nb 2 O s ) *©IWb**»|tfMWft^© 

^<!4 2 2tt, ^7^«^M4 2 2a±l^ 
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mm & 4 o 2 <&wa«tt>& ci^iLtas r t \*t&\ 

Z.Ofrm&4 0 2K*5^TI±s 5WS«4 2 1 b ^fc^ft^ottasMti- 
mmkU4 0 5 It, 2 1 b_hfc, a|«^^«r-tW1-^9l«^*-^ 

C©m«iBiH»4 0 5 LT, MflC4 0 2 t. 1*4 0 3 iCgfttt bnfc* 

r rtf, $&i-5fl{js#4 o 2iw*5v>r, m<o^m^m^M4 2 1 c-^m 

M£8rS#4 0 2 3Nfcg£;ftW$g#4 0 3 Its *^i'i'**G>£*#*:*' 
7^f-y^«fO^»IS»o¥«E^b*J«$nfcS1R4 3 1 ts -<0««4 3 

*Mfc4 3 2tt, *«4 3 1 ©^»»0±«IC«oXS«4 3 1 WLTB&M 

\z&mzfiizwmn4 3 2 a t, s^u 3 l-te^mrs * 5i^»E**ifc«#» 

4 3 2 b UTV^o fljfB®#&4 3 2 b IS, W»4 3 2 a 0±HHW> 

b»JS#4 0 2WKflttT3£tfTfll&*{U 3 2 a fc-fttCj&fifc<**tT*3 9 > fcl*. 

If * ^ y i^SSW&JgMKfctfr 0 mtiW hit h <D*?zf?x? v 9 *G>#jfcWll* 

«&|B#*4 3 2S:«lBat-5ffi!lS|»4 3 2 a^, 4 3 1 S>*flW tt, 

m*-tz, WR4 3 1 twmu4 32a fc«>»*«p^t, n<fmn%ismt:m^. 

fc»JI*»L»tr£-i:.fcJ:oT, NMHIUIfU *«4 3 1 fcfl!)g9S4 3 



29 

2 a b*#mZl£%Zktf-CZZ B 

&ZtHt>S- h^O#tt»^4 4 1 MRtf&JVCl**. i 4 4 1 _hlC 

m<ommi*40 2tK x\,^mi-zz$K2fc7imz&'<bKxmnzti 

&#SB4 3 2 b±^b7J»tfc*»*»©3fe«r#7LIMMk* s l i W*4 2 1 a 

r<D«S^4 0 2*>tf^<l4 2 1 OSS8X&4 2 1b^ fe&igJ&SMft^fc 
4 0 1«i4 1 1 bftZ, 

IMBftfM 3 2 «r«*i-5**M»4 3 2btt, H8S&4 3 2 a «?±i»«^P>«l 
0 2«fctottT*0'fc*»4 3 2 c fc, *g$B4 3 2 c fc*»aftfc«MI» 
4 3 2 d t fcM bT^£. 41*4 3 2 c tt, <MS§54 3 2 a 
»4 0 5©ttilfc»*Ufc«*JwKrtbHTV>5. tIMB 4 3 2 d tt, 81 

5«Sfc4 0 2©#!Mfi#<0£Sffii»SB4 0 5 ©|Mfc»J&Lfc«*K:»»t 

-WfcLT, 06s H7»C*3;h,fcfe^*«Rmft4 0 1-Ctt* *B#fc<D 

MfM0 2#s *o^Jil»K:*milft«4 0 5*«rte)Kfc*ttn?, eifto 
£1£4 3 i_kfcBMM*< 2ft5cttfcM*H-Cv^, r^«Sft4 0 

\z&#ir>ftit&WBM&4: 0 6<mmzn&i'itWkK.s *ssu4 3 2 daw h 

P ^^*tfc«»4 3 2 cKW3ftTttttfc;fcW6. 
•ftftflU 3 2b*«l«1-5<i«4 3 2 c t **t»4 3 2 d fcAo-CH**lfc« 
JgEtt, MP*HS2e2:&iK £*>WP»4 3 2 ef*, «l#4 0 2Of|s|i4 
2 1 O^jrafctoHMWWI 4 2 1a OfifilCtJS LfcflBgSfcKtt fe*l6 C fc 

r<Dfc», fftlff 4 2 1 0>3HStt4 2 1 b tf>5 t>» ^ftOTMWMMWM^ 
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2 1a <0&1tK#£-f ®#3P4 32b 0)08 P&432e fc#UT*# 

«IE*»W4 3 2 b W\ WS4 3 1 ±lcE*£ftfc«»tf>»®#4 0 2 
;iO&#&4 3 2 btC < fcoT«Sfc4 0 2as»«4 3l£ia)a> 

#*5, &#SU 3 2b fc«S#4 0 20f^M4 2 1 O&fciEfcl** O U ^ 

T s &&&4 3 2bi«®#40 2CDftsffl«4 2 1 t <D$£H£*ftJ6* r. fctfST* 

4£$tf>«/§#4 0 2£g#4 0 3rtJC»JhUTfe3W(l«iBa*»««4 0 1 

#:*LftSJHfc09¥iS#J§ 4 2 1 aiS|£Jt^ttfc^ffl«4 2 1 fc*MS4 2 2&ffl& 

1-5, £ <oftmm4 2 1 ft, 'jkta<Di>mvw&'?*. mm&w.* 21b 
fc^wi-s^-* h4r^^mi!i4 2 1 ciic^fr^&ai-s^t^iajs 

flMBftfMN 2 1 <0#?Lir^b^^flc4 2 1 a ©*ffi£fcf**m4 2 2©* 
LT> ffMMi4 2 1 fc*M£4 2 2 tSr, 

i^^£tt«^ra^*>*-cBWfr 4 o 2 *aww*. 

$«431 .hfcSWMttM 4 1 *Ktt, r ©#^ffl^4 4 1 ±|C, IftOHi 
#4 0 2*t©«i4 2 2 4S*tt&#4 4 l fcfl^fc:|*B-eM1-a. (B 

• (Haw*) tem««ilE»«1"S. 

&nmm4 o 5^*fc#*bfcWicW4 3 2 c £*t§*P4 3 2 

d fc*S«lt e»*lfc*#»4 3 2 b fc, «»4 3 2 a fc trA*Lfc*WM 32t 
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ffljftU *H*4 3 2ro&#&4 3 2b^ffift4 2 1 &#$B4 3 2 

bfc«fcoTi9{Eft4 0 2*H«4 3 l^iajfcJfJELfcftfiTtN ##4 3 2 bTgm 

flUti«4 2 1 **MS4 2 2 0&®£ffifc:*Tt«») , *1tWm*1ZtX#&#t>* 
mW&> &m&4 2 1 <0#TLH^b^^^S4 2 1a <Z>#?LK<Z>l>Hf&<Dgtfl:& 

«S#4 0 2£gft4 0 3rtlC|«W^<«#rMJt'C#5± ^»#fM 3 
2<0^§*SWtt$*VT*5*), «Jgfc4 0 2tt, fl#4 3 20>*ft«4 3 2bte 
ioTS«4 3 l#ftKttJE£Hfcfc*T, «#4 3 2©ffl9ii^4 3 2 a <0£J3 

ZOWiCXZk^ &#$K4 3 2b# > ffi!l^g|54 3 2 a{^-r5SSBa^SB4 0 

5^{ts^^u^«i-K^f>nfc^4 32ct m&i-zmm&4 020 

»*«»©*«BIMR4 0 5 0tt«K»rt:U*:««ElcRttfeHfcf tt«4 3 2 d 
fc^AflaUfcrtlt^o-C, £<0»*4 3 2 ctW4 3 2 dl:J:otl**l 
fcNPffM 3 2 e fc#LTftU!HS4 2 1 <D»?linHb«^»(Mi4 2 1 a 
(CfStHLfcSSU «ft*4 3 2c fc*£»4 3 2 d tr i^t#«)g*4 0 2 
4 3 l^IaIlcJfJEl-?>wt^T?§5o 

&#gB4 3 2 bl*, «-SJJH*:4 0 2 <Dftmmc&\f btl1tMn8M& 4 05© 
&fim&Ufc£#fcllS«L-C«J§fl£4 0 2£S«4 3 1 %foKW&r*1t*>, 

ttSH£4 3 1 04 J *ifi^-C*>5^l8t>t.'f s &«J1#4 0 2Mt)SJfJE^^ 
ft£-££1-$£fc/$S'CtS, -McJ:*)£i&igJ&&M&mi&4 0 i<z>gftE4 
1 l<D±ffifc«o-CtfmMS4 2 1 i:*Mi4 2 2 K<0Sg«l*S*S 1^— ^ «? . Dim 

&#&4 3 2blCtf\. i H&4 3 2 c £*«&P4 3 2 dflSjiiRSttfc^ t 
ICfco-C, &#»4 3 2btts ftCttBtgfcftl'U ft*©|5!m*<Z>¥##<&£# 
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«W^3*«0te-CI*v &#*B4 3 2 bfcJ;o"C«Jg#:4 0 2#|HR4 3 
l^|R)liifffi$ix5J:5^^oTd3 9, fEflJJg4 2 1fc*HS4 2 2££, -tOffi 
K«!W*fctty^©«»«*»*a^«Wl?Mla^tHt, Mm 4 3 2b 
ia^t«M4 0 2£S«4 3 l^rajK:|fJEUyt^l!8-C> ##4 3 2 i:3HR4 
3 1 (DHM&bZmfei-Z^tfcXliX. «j§#4 0 2fcg#4 0 3f*HcH£b 

Sfelw, m^VltXv^ <g#»4 3 2 btt, M£ff*l/J^MBIMM 
0 5<DftgKimLfcM#fc:SNt*>H, *»0^#«B4 3 2 b©IP!PSU 3 2 e £ 

# uxf^fflffi 421 <D&^%mm*mfrm 421a ^^^srm t ic 

«fcoT, feHti»J8§!;kl*®&4 0 1 Og#E4 1 1 K^5#?lJt8Hfc&¥ai# 
m (@7+x 4 2 1 aOlitt^#<fc5:tm, fe**8J£Sl 

*&&mm4 0 1 tf>g}tE4 1 1 bK^mzMmx-z £ e 

®#SP4 32bOMBSU432e $r^Ltf^fflS4 2 X O^HWmm 
M4 2 1 irA#t£*T#:flJtiHfc&¥i*fWg4 2 1 a bifiXZ 

zkizx^x* ±®?>t$o*&mmtim4 0 5\z.^8i£ir, ytvm&ttzzzM 
wsmm4 o s<r>um±&%m\x%$ B 

a*, &«ffi*rff&4 0 5tt, *f?*»R*<&»R±te* b:MMF 
VK£Vl$&Zfr1tfflfrmw&£ti1th<DX'bf>, L<n£ 5 feMEiNfflU o 
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«*4 3 1 tmmW4 0 2 *<DHfc:#tt«#4 4 lmttbtlUZ. t\c 
iot, M#4 0 2Sr»«4 3 1 ^[fiJtcjf JE-fSJf JBErt#»JI#4 0 2KLA0*> 

W4»»4 4 1-«B*»W4 4 2^«»tb*ifcri:ttJ:<>T, fpffl 

*HM 3 2Sr1«^-r5fla^«J4 3 2 a t. g«4 3 lO^WSfft^ M 

«bt«[|«4 3 2 afcWR4 3 1fc«r^*$*6rfc*-Ce5. :©fc^ * 
g&4 3 2 a fc JEff 4 3 1 fc&#»Lfc#, «M^4 0 2S:S«4 3 

„ ffiBfM 0 2<*>£& J ^ H4 3 1*W*4 3 2<7>SflJ# 

«^ttf. Mm 4 3 2 a ^S^4 3 1 fctt, toC#lCj:oT»ft^*fcB** 

Sfc. AM 4 3 2 a &*#ft4 3 2b *as-ftlC^$$tvC*5b1\ «t» 
4 3 2 a fcttbTlMMM 3 2 b_##»WT*»ort**>ftV\ Cftfc J: «J s 
WttA4 3 2a £®#$P4 3 2 b fcfc£f*Lfc*» *JIII0&WiHfM:* 
^40 2«r*«4 3 1±*>fe»U^^t^-e#s •■#4 0 2<&£Jft*> £« 
4 3 i4#£4 3 2 0f?fiJffliSpr^^^5o 

TWH&4 3 2a i«&&4 3 2 b 2:M4W^rtt^M$M. 
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X 0 fcWttJR. 4 0 6 ^WDWibWK m9^£ft1t£? fc#3-m*tf>fl* 
$^m*&tthtl1t7 7y74 0 7«?£fflV^;itlwJ;oT, ffl®«J4 3 2 a IC 
*f LT$8*B 4 3 2b £*Jifc*raiC@56 * tf£ £ 4 &X'2 * 9 

&t UX*lk09Wtm4 0 6 fl*<BSS8«4 3 2 a ©lffii«SH4 3 2 f ICftM 

*Wa«Wfc*WJWaM 0 6 J*> WSW4 3 2 a 0>±Mft>WM 3 2 f £$R 

1 KlftlHM 3 2b *H»L&ATCV>< 4, *flfc*0#1&M 0 eoWSrffblKrf 
£ J^fcLT, MM 4 3 2 a fc»cfittS;fcfc»lfc4 0 2~»-?-C®#SP4 

3 2b £mX-C# 6 J: 9 tftoTV^. 

UWEJIMSJIU 0 6B, ??xry9*<D&ffl&mteWmlkn4 3 2 a fc- 

mvm£tiiti><DX'hy s «M4 3 2 ii>b<D%to&M<oQmK&mzti, 

3 2 b0«tt4 3 2 cCflte£ft&flM*£4:'?'CV>S. r<7;>?H£JlU 0 
6W«3^^b^to$feSI8I^J*^tuXV^54i^ffi4 6 2I±, «»*(^^tt^4 
0 6lCAoTH*tt^^W4 6 1~<D&#«4 3 2 b COjf U£ 

*k j: 5isic*^#tt^ 4 o 6 <dw lbj # * wmz.mm-r s t> ?> , &m 

4 3 2b ©gttAWRftlwftSHS J: 7 \Z S £RH4 6 l«r^-^«K*taWS 

JfctttiM 3 2b£2EI$4 6 l^LX «J§#4 0 2~.fta»oT*¥ tii^X'V^ 
ofc&te&4 3 2 b#fc*&JlU 6 3«ri|x.t, «W4 6 3 £9 t>«»#4 0 2 
0flMMW-*Ji, 3W*m4O6 0$fe«UiU6 3*S, M£JM 0 6 £>?M4«7G# 
IC iot, &##4 3 2b <7>MU4 32c O_hffifc#&1-£ 0 

#l§X\ *#fl!4 3 2 b*r»Wi»rftfcflaW«»|B«r*fc"t-. 

AM 4 3 2 aO±®«0«SW4 3 2 f fciaMfelC:?? y^4 0 7*518:^*1 

flMB7??74 0 7«x <Blffi*B4 3 2 a <0±®fll©SSffB 4 3 2 f dtHl&e&t- 



&Vt>tlX*5*)^<D7 5y74 0 7fcffl!rtP>;h,fc«£-JlU 7 1 , 
&*N&4 3 2 bOHSR 4 3 2 c ^Sft^P>nfcWrffiL^^^^gi4 0 8 

tjc^oT, &#»4 32b znmwA o 2\zfai>>vxwmLit#m 

atJ8e7 7yy4 0 7»i, :/7*^y*Sf^H*J*^iFn^fc9, «JSSP4 3 2 a 
©±ffi<BI<PSS&«4 3 2 ft fcl*EC*ftf>«#4 7 2 i:, ^<0«flC4 7 2<03fe«fc 
£#4 7 2»c#bTMfc£!»£ftfc#<a'/lU 7 l^>fc£¥#i*afliLT:i3 

Btnefcfc4 7 2tt, fclSSIU 3 2 a«)±ifl^4 3 2 f KfcoTiSttkft 

&#&4 3 2b <DfflR4 3 2 c fc^Sitfc^^IM 0 8 tt> Jgft 
4 3 2 c 0±®0^gS^fe^mi-53ittl^4 8 1 i, r «>3iJij$l*,4 8 1 <D£fcB 

©$te»M 8 2 i«r^ri-5^l-^oTV^5 0 d©|fe«^a4 08«, *I&4 

mmfr4 0 2±lZ®nc,tl-k.&ftU4 3 2bl:|!i|^oT77 5'7'4 0 7 
1*5 7777*4 0 7<7>|g^4 7 1 fcSfflttv &#3fP 4 3 2 b tf>l!&4 3 2 c 
fc:^&LT&*Mff4 3 2 b£g«4 3 1 #|f^i*f JEE Lfc# STO4 3 2bO 
ttflte-WSU 0 8»C|p]^-C#S«j1-^o 

79"/7'4 0 7tf>«£/!U 7 1 £&«$B4 3 2 b£>##£^8:4 0 8 
1*5 fcs 75y/4 0 7©MiH4 7 1iaoT, &#&4 3 2 btt, «®#4 

o 2\icm^x&&£fritftteX'mmnKftnztiz>* 
mwm*, mw&m&<n&mzM%vitffifr\mvbtvitzh\ci:vx, mu 
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S^B«?&«r^1-«li&»f®ST-fc5. mitt, mo0&**|«gbfc:Mtt* 
0 1 0*5 x x?m l i <k&# sio K^timLfcMNu sunn gfc. 

s 1 2mmmm, 5 x 3 tt^nnmm^m^m, 5 1 4 km* 5 1 5 
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nmmnm. 5i6i4»2S«, 5 1 7 sunm si9»#^ 

«m> 5 2 0tt*«ffc 5 2 1l*IWW^^ 5 2 5fcM»lft, 5 3 0ttgtt, 
5 3 1fiHMfc 5 3 2ttiS#, 5 3 3I*«*3!» V 5 3 4 tt**«JItr**L«l 

¥#fc«5 1 3*S-^«ffi5 14a \Z&\-fhtlitifemm5 14t, -#Wffi5 1 

4 a fcttflLTKa£ttfc*Mi5 1 8 -#*>M5 1 4 a £*M15 1 8 tC*5^ 
<5— ifriOffiS 14a £*tlprf*ffi5 18a (J£AT> r*t«5 1 80^0B5 1 8 
aj tm~Z>) b(Om\m0L£HtzW»RWms 1 5 -^OffiS 1 4 a©38 
»lclRlt6n*:»«ff 5 2 0 3 0 £fi>F>«E«Mftjft£ 

^o&i»ifiia5s^:fi&*«i5 1 o-ef*> mm 5 1 5 

ffUBSB 1 4tt» S&1&K5 1 1 ^<0-^O®5 1 1 & ±KfflZ-l$ffc£ti 

ftmmmmmb 1 2«^t^?LmHb«^M 5 1 3 1 fcjmucv**.**:, 

1 3<D<M®5 1 3 •*BtrJ:$IC*«fr5 2 0#Rtt&ft"CV*3. 

*f«5 1 8tt, S&2g«5 1 6 iO-M5 1 6&±teM&Ztl1tmU 
«5 1 7fcfc**UCV>*. 

fimrifflAKms 1 ot^v^T, mm 5 ls^mss i4i^5 
&mmmM*mnM5 1 okjjvvc, mmfrs 2 fcjgfts 2 5 ©fin® 5 

2 5 a*5*tffimN£5 1 4l^»t5«L*OB5 1 4 b CD-»HoT^5##5 

3 1 t> *Mi5 1 8<Di^©S5 1 8 bfc^t-C«®ft:5 2 5&##5 3 1CB 
JfrfSMftB 3 2 t*G1-Zmfr5 3 OrtfcJR**;h,-C^S P 

*M*5 3 1«, ««fc5 2 5 ^>«IS! 5 2 5 a 0£««r*«*»<3«oTV*a#» 

5 3 1At, #jfU5 3 1 A*>fe, Cft£Md>ort# (*>L>;frl«)) ft/i: 
JfBE9U5 3 lBtfcjytbTV^, *LT, 3 1A©WS5 3 1 a 



A{*5 2 5<D(|]ffi5 2 5 Sfctt, #tt5 3 1 Atf>rtffi5 3 1a© 

5 2 5 <DWm 5 2 5 a #ga£*l* <t b C» WEfc 5 2 5 5 3 

OrtMX#£*VC^£. J¥JE&5 3 1 B<Ortffii5 3 1 MCI*. &*&l®5 

3 3^tTf^ffiffi5 1 4(Dfm^ffi5 1 4 b*S^LTV^„ #JEft5 3 

«UfJ}£5 1 4<0f&#tf>ffi5 1 4bfc*JWts ^-^I5 14aCg 
file * *lT V * 5 2 0 ^tl:^ Lfc^««rlS 5 J; 5 tCfStt *>HT*5 9 . 

tt£E*5 3 1 B£>«S®5 3lch i*«#5 2 0OHnMA^l5 1 3 

®<nwms 2 0a tasistfra-BiicSfcbtrv^. 

0*5 3 2tt,-#tt«Wt5 1 9Sr^tX^S5 1 8©fife^C9ffi5 18b 
fc»LTl>S, Sfcfc, «*5 3 2tt, «**J15 3 4%*LT##5 3 1|z:H 

fcfc* i?JE&5 3 1B^, f£fflj£5 1 4©tt*©iB5 1 4 blC*5l*T, 
#0Difi5 l 4 a ^*$tbTV>5*«{|c5 2 0©tt«lc»Jt:tfc«l*4rfll5 «t 5 
|21«ltfe*bTV^«3!tHt, Si 0 J: 5 ft, ]TEff5 3lB©j»®5 3 1 c 
i*«#5 2 0©^?LSSW^i5 1 3fl|W<ltlK5 2 0 a &jflS»BW- 
iB±C#ftLTV^«a«*t , 0*<s JfJE«B5 3 1 B^«8ffi5 3 1 c tfS#7LHI& 
ftM¥«#l6 1 S^fl^-rSfW^PMI"**^ #flE«5 5 3 I B£>*SE5 
3 1c tm%W- 5 2 0 ©«9® 5 2 0 a .fc 9 5 3 1 A«©«*ICflPfei-5«l 

£#5 3 2ta*«#5 2 0t<&IBfc:«:, 5 1 9 U a*o> 

*Hf 5 1 snmWteMtrtSWmftims 2 i#gB$*vC^S. *J8, 

#5 3 l*>fl»m$B5 3 1 B irH*5 3 2tf«*a**lT, *<fl«BftWOTt E 

W«ICffJE*ft;/y*»-e, l«5 3 Ol*licife££ft$. C©«ITC, 
f*Jgfc 5 2 5 ©ill® 5 2 5 a 5 3 1 AfcBfcftT. Mft 5 2 5 « 

gfl£5 3 OlC«i:oTH£LT#JL$*lTV^. 

fti3.«fc5 3 2tt,*HWM)i5 3 4«:^LT*W5 3 1 fc0££*bTV>*aS, 



.1 

39 

##5 3 1ilH*:5 3 2i:tf>fflfc, m7W71*l!<»n< . flSv^fcJfAl-*^ 
o"Oo<5£*:W*U\ tit. £fc5 3 20@£tiu «5*fcl8fe'f, fcCit«> 

MISSIS l 2 t LT&«*«*£*»lR*^J*TS»^ ^1S«5 11 

osw^ ; sr^t<«^fc^v>«itti-5. admits 1 2**»rs3*®±& 

*»<MhfctTf*,tl*.tf,^^^-^X»fl5(fc(I nd i um-T i n O 
x i de, I TO), BMfc*X (Sn0 2 ), 7y*K-^BMb^X«^V^ 

#fl£ttT«, Wx.^ Mikity (Ti0 2 K Sft^X (SnO s K 

^fv (wo 8 ), Mftsft (zno), m<t-*7 (Nb 2 o 5 > ttxzm^z 
&iLnwtfc®*mftmsi 3 urn v>y/vfca> 

^jR^m^tw^tt 6^fife^<0i»** ^eD^SfcflSWkftSa*, CftklclE 
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S&2£«i5 1 6 t bTfi, il£$5 1 1 tmmnW+s WfcJIIHMIttt:* 
3»®«5 1 7 It, i2X«5 1 6U:t»*tt*«*'t-5fcft|C, *O-#C0®5 1 

*tt*»5 1 9 1 lth % sgfatfy^fy, #te#y i^*^ =fA*#^ 
5 1 o Tii, «ja# 525 £«e# 5 3 0 t * o x&±-tz> 

elicit), ft«#5 2 Slctt^^aSft^ffitiS^i-S^t^^^^^ 
ft£ 6 #ttSW5 19^«5 1 8tH#5 3 2torafc:frfc$-i3rS£fcfcJ;!? > 
^W^il^o-C, fftB«5 1 4 £*H15 1 8 fcCDrflT'«X^#$g£-f $<Dfc«l 
HH-6£*#T?**. #ttW5 1 9fc*oT, H®#5 2 5$r. 
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mmw 520k uto, * * y - j^wafete * u % m% i£*>ntm<{ x>® 

mms i4<omm&k s 1 3*>«tg*Htf 

m*m k#n%to\z&mx'%*ii?£ftvx^%o 
f»m%iA#s 2 1 turn, aMS*!;**-^ *»*y^^^ 

£#5 3 2 fc**fc5 2 0 £0micRN%#tt5 2 1 tfcJ: 0, 

B5IIBI*««5 21IUot, Mtt5 2 5£, *©*»fc<0*Ii*liC*-f-5#Gl 
m&5 3 0£#/£-r*#fc5 3 1 5 3 2 LTO# 

5 3 3 * UTtt, $1S«511 531(c£ 

AfcJOfc^&teioTs fllJifcS 2 5 £##5 3 1 9 

mmm 534 *aa«-r*»**!ifc lto, 533 m&tzmm 

&t»OT?*>*l»lV^*5 , t>© , C'b«V^wt^T?*5. 1#fc, $*#]j§5 3 4£ 

lto* ***^*at*afc£ws^&ifc$. 

& .kflti Lfc * 5 fcU 6**tJftS*Mfe 5 1 0 TO, 5 2 0 
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tit. £&*^*l»*m5 l ott, &*TMtt 

TV>*o £3fc*tJ83Wcll&«*fe5 1 ^fflffi5 1 4t*t(g5 1 8 ©ft 

fettytj^ff $U 5 3 1 f1MB&5 1 4<Dte2Ttf>®5 1 4 blCfcV^T, -#<Dffi 
5 1 4a«fife$HXV^3IS^5 2 0<0#1-e««S:*o'C*3*)s ffc#&5 1 
4t^t5IS«JCl5^rSg|l^««^ifT^il5^t^<, «®#5 2 5# 
ffttS 3 O^ioT^^tbS,, bfctfoT, f^ffi®5 1 4 (C*ittS58SJ-il^- 
-|-SSIJ^^c:AW-r5^JI^«'>1-Sri:^*v^fe^t>. 5 1 o 

ft J: 9 3B«^l^«*ifct>© t 

* bi:, &*i|Jg$*im*fL 5 10 -ett, Mtt 5 2 5 5 3 3^ 
LT##5 3 1 teWO^UWcHJeSJl, *>o, 3#5 3 2*SSMHM5 3 4 

Wat** h r t t>-c* 

5 1 2#*t&?Lmfi^HM*V5 1 3 tmm<ojm\z- * 9 £ n-c& 

5fftfME5 14?rffiili-5„ 
&V*T\ f£ffl«5 1 4 ©-^©055 1 4 a ICfttt*MMl£m#5 2 0 
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i»TLT$»$*fcfc, zo>ftmnz j fA<4k$#x. znnmtto^mwrnsi 
3 b-tozfti-wzwrn 5 1 5 mtittz* 

&V^ % ttmms 1 4<M&%<Dfi5 l 4 bi»Stil|5 3 3*#LT##5 3 
1<DWJ£&S3 lBOrtB5 3 1 bl^i*5J:5{w, ##5 3 1 A£(MMi5 1 
4 

l»«HE5 1 7flsmflm®5 l 5fc:Sft5.fc5fc:, *H£5 l 8*fMMl 
5 1 3|CfifcT, ®#OT5 1 5£ftflMi5 1 4 bttM5 1 8 -C&A/TEMcSH 
5»«#5 2 5 ##5 3 1 Mm&TZo 

K^X% #«5 l 8<Ofl!lfl5«:SB^ *«#6 2 0K£&1-5*5(c®|ig;fe8# 
5 2 1 £E1"5 fl 

&V^#&8B*t5 1 9*;frLT#$5 1 8Sr«5 ±5(^fr5 3 2*ffi1"5o 

&w?, &#5 3 2<D^ffifld»^i«jifls5 2 5<7>mmfto&mtm&i-*3jfaiz 

ffifi£AQS:#a«&,ilft5 3 2 «- % SMHMJB S 3 4*tf-LT##5 3 1 KHJfcU 
gf*5 3 0 ^j&fjgft: 5 2 5 *»Jhf & 'fcl'.fc9, -fe^iil^Sbkfig®^ 5 1 0 & 

01 211. *|BWwm4||»^«i^S3fe«^»^0^2«T-*>6, 6** 

»#ji*oTv>a. bi 2ic*5v^-c> a 1 o te* t/t» i m<r>njm# tmcm 

£!H8&§bfc{»m?fe 5 4 0 fcfcV vC, #3$ 5 3 l A©rt® 5 3 1a KlttfltStt: 
5 2 2 5 a ^ tT*3 •? ,*fc,}fJEW 5 3 1 B<0^®5 3 1 blitt, 

*fJh«5*t5 4 1 £^L?f£ffl®5 1 4<D<&^ffi5 1 4 bj&sfcLTV^*. 

£ft5 3 2tt, #t±mt5 4 2£:frLT##5 3 1K&LT^S 0 £t> 
fc» $ft5 3 2tfc, !»^5 4 3ICj;o-Cfc#5 3 1 fc@££H-CV^ 0 

&*5 % «{fr5 3 0fcJ;5«Ji#5 2 5©ttJh«r+»4'b«)i't-«fc«>fctt, # 
JkSttts 4 1 **^Sfcft®l»4£«r*1-<&**» (H**) «r, ##5 3 l 
<0W1£U5 3 1 B£>rt®5 3 1 bj$J:t^)BS5 1 4<D-Jf<0&5 1 4 a fcLfSltt 
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M ##5 3 l(Dftto5 3 1 Afc*5ttSigfc5 3 2 i&*H-£®:fc 

? 5 4 3 Sr^Lfcds, *ISW^4||Jfi^fl|W3feS^tfe^rt:^nicl8^$ti 
Rttfcftfc7?y^©flUh»*^«M*s #<*©#&> »E*&J:tHI 

05©H 4 gttBBoftftftlMtfr*. fWB* t **«>WlfcEfi** < *W#fcv> 
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H 1 3 1 0 tt^^ii«M^li*m, eilfi^l 6 1 2 tt>8 

9»m, e i ar**&mflft¥*ttil* 6 i 4r*fMH* 6 i stttaasw®, 

6 1 6f*ft2JMfu 6 1 7tttlK 6 1 B\mm. 6 1 9ii#ttffltt« 6 2 0 

\*mm&. esoi***, 6 3i»*ffc 632^ 6 4ir±#jh*w^ 6 

¥9flcJ|6 1 3#-^Offi 6 1 4 a£Bt*b*ifcflEJitf6 1 4 ^ 1 
4 a fc#KdUTE«**tfc««6 1 8 fc, -*©BB6 1 4 a &*t«6 1 8|C*3rt 
5-*Offi6 14a fcttM-f «06 18a (£IT* r«W6 1 8©-*©ifi6 1 8 
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f^ffi«6 1 4lt Il£$i6 1 1 Z(D-%<DM6 1 1 a ±lcWK:»*S*t 
*tf§6 1 81*. ^2»«6 1 6 :©-M6 1 6 a ±Wfi)c*tlfc^« 
6H51|^M*i^««i6 1 0 K*SV>T, m«?STJg6 1 5 Sr^ffl®6 1 4 **M§6 

2 O a*Jj:^*MS6 1 8lCfeftS^^>ffi6 1 8 b 5»rfiB[M]tttf>##6 3 1 
fc* ftfflfc6 1 4©«W©16 1 4bK&LT*«fc6 2 0£##6 3 1 Kffife 
3 2fc*r#f5l*tt6 3 0rtfcJR*a*lTV*S. fcfefc* 3 1 

It. fttttttTe 1 9*4M/t*t*6 1 8«>ft£4>iii6 1 8 bttftLTV>S. 

«fls6 3 2tt> »JhWt6 4 1**IT*#6 3 1U1|!W6. £ 
fc. H#6 3 2tt, 8^6 4 2»Cj:o-C*#6 3 1 fcBJfcSJvCV^S. 

fcfcs ff^6 3 0tcO:6j«S(|:6 2()^Jl:Sr+^ , t>oa:i-5fc«){cH;, Ufr 
jktttte 4 l *##1-Sfcfcofcft£*#**«^ (H*«) «\ 3 1 
<7>$ft6 3 2fc£f*ffi6 3 1 a*S.fctfSifc6 3 2W-^ffi6 3 2afcJRtt5 

fflffi6 2 0 a 0&tt***6 3 1 lCflfo;ft,T> ««fr6 2 0ttg#6 3 Ofcio 
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»-fk«5t UTf*> mttis * (I n d i ura-T i n O 

x i de s I TO), mc** (Sn0 2 K 7y* K-^OlWb*******!^ 

«{*ttX«, mit**> (TiO a K SMb^X (Sn0 2 K Kfc^ 

^f^ (WO,), RftiStt (ZnO)> mc~*1 (Nb 8 O s ) Ktf&m^z 

■ tik$&Mt bxii, ftfy^^5t, y^/jHtfcjffcWfcW*** 

flak ^*WI»ILfci«»mt>o^P»W<l*-fc# 

m»«»e i mMmmxmm* 1 3ft»;:m««£^ft**Tj&fc 
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&2£«6 1 6 £ L"Oi, f lSt6ll tmm<DhV>^ «Mc3taliW*«r*1" 

«miBl6 1 711, H2S«6 1 6»c*«tt*f*W5fc»fc, -€:(7)-^Oi56 
1 6 afcmj«aHfcfc&**f<&&JR, **fr£*>feft6*Kl?JS>*. *«*6 1 

flS.SMtatfte I 9$r*tlS6 18t*#6 3 1 fc ©«Hc#tt t k |C J: 9 , 
£Mk«M*6 4 1 £ LX\ts sUl^ s/yayrfA, *t^y=fj^ 7^ 
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4 2tUTf*, ISfr6 3 2Sr#tt6 3 1KS?£\ B*i"6Cl t*«-C#* 

JSJLhHfiLfc* 5 &MWHbfcWt»« i om «Ji#6 2 0 

&**tm*M!fe6 1 O-Vtts MftG 3 2#»Jh»t*6 4 1^U* 
#6 3 1 fc*9*L*T»CB**ivC, »J§#6 2 0#ff*6 3 0 |r*o-C&lt 

ro-W-C^ *1\ £l£«6 1 lfc:J3tt$-#tf>iB6 1 1 a ±{C^W3>®& 
5f^ffl«6 1 4 4rfflS1"5. 
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j«5TUX^g$*fc«. dOft»»Sr^/Hb$*-Cs #?L£IWb«!¥&ft» 6 1 
#CV>T% *N£6 1 8<Df&#0>3n6 1 8 b*S % *M4S&#6 1 9^LT*«C6 3 

6 1 3|ca*3iT, «*««6 1 5*«sflMg6 1 4 fc*H£6 1 8X&AvT-*Mfc$ft 
5»J§#6 2 ##6 3 1 rttC0Bfe-tSo 
&V^T% fft?MS6 1 4tf>te:frOffi6 1 4 b££? J;5K£#6 3 2«rKi-5 D 

ffiffiW^Wfe, 3^6 3 2^ »it$S*t6 4 lfc#LT*#6 3 l£iS^6 
4 2T?@£U SKfc6 3 0T?a«*6 2 0£&Jb1-*;i fcK£<K fe&igfiSS!* 

83*®& 6 5 stt^nnmm^mwm, 6 5 e 5 5 

6 5 6tt&2£«s 6 5 7tt£«B& 6 5 8|S*MS, 6 5 9ttW£gm, 660 

ftfcBfls 6 7<m«* (r*#j tmzhi>hZ). 6 8iii»m 6 8 
2 It Mtt*il LT v > 5. 

¥9H*S6 5 3*5-^Offi6 5 4 a^Jt^Hfc^ffi®6 5 4 fc, -#<DiS6 5 
4 a t^LTiaS$tlfc^S6 5 8 fc> -£<0ffi6 5 4 a fc*H£6 5 8£*3lt 
S^^ffit^tlPl-rSffi (E*T> r-^®j kfrrZ) 6 5 8 a fc<^|B«fife$^ 
fc«ft?«J§6 5 5 Ctl&*lR^t5ffi«:6 7 0 kfrl>mimf&iStlX\>%, 

z(D&mmimxwim,Q 5 ot». wmwm e 5 5 i*#?L«iwfc&¥ 

S#JB6 5 3 fc-#K?&fc;*ftTV>5 0 

f^ffi«6 5 4l*, HlS«6 5 1i:s Z.<D-H<D^S 5 1 a -hldHfcfl&fifeSft 
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K.j$mmime 5 2 *s * vzunmitto^mtom e 5 3 t^jytu-ci^.**:, 

)gt6 5 7 a:^*«lL-CV^o 

feJRi«^*^f|?66 5 0fc*5V*T» mmftS 6 Ott. «»#6 6 0 OMR*® 6 
6 0aJ3J:U!^i6 5 8 Kfcttafiil^ffi 6 5 8 b BrSDfl:|KCD#tt6 7 0 

filCJ&SgSft-CV^o *ft:6 7 0tt, 3tM3-gR$f6 5 9*^tT^ffi6 5 

M6 5 4^1i$il6 5 4c[i > £MkW**6 8 l^UX*ff6 7 0 
£1K& SUV^ ( ftffl£6 5 4(Dja»gB6 5 4 c 12, Jlf6 8 2lt 

iot*#6 7 0K@££ftTV^5. 

jhmte 8 1 z&&-r5itit><Dmtz¥%i*irz&&n m*m 7 0 

0^85 6 5 4 c £r#H-$ffi6 7 Oa^WM6 5 4 d0^6 7 0 irBH" 

#6 6 Oi*£te6 7 OKL«fcoTHSUT#tJt£*t£o 
£l&£6 5 1 1 LTI*. ±iBS?lgfc6 1 1 tft&<ni><Dtm^btlZ>, 
SW*«M6 5 2 b-CttuiEB^armilge 1 2 tl^Sl^tO^lftttbiV^o 
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&2£fc6 5 6 t UTH, ±IBm2*K6 1 6 tft&Z>i><Dl>m^btl% e 
8 2 trifle Ufc^, *JSM^>»5S«»^1»0^te«*3R^rt:-tlfcl»>fe* 

Tfc^K, MS 6 5 4 fc#S6 5 8©FJIlc:«^Sr^S|-r5^l5* s ^V^OT% 

TV^, SfelC ^J9^S*I5&«?&6 5 0»^ fWBS6 5 4*»S6 5 8©IHI 
M«6 5 4**ff#6 7 0©I«rifet*J») s MSB S 4tr*3ttS& 

micH^i-aa^i^wkftwkv^^ MS6 5 4KUott§sgmu:B8-5- 

*fc, ftSMWatfc»«fc6 5 Om MS 6 5 4##M:tt*t6 81^1 
T&fte 7 Ofc*D*L*TSfcH**iis Mffi6 5 4#gfce 7 OKBIft* & 
L~C» 9M1# 6 6 0*Sg&6 7 OlCJ:oT#Jb**lTV^j&^ «B#6 6 0IC 
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*«H®g 4 . 5Hft^«MC±tt«, *«Wt»L<l*yA«0«ft»**^ 
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6 . ftim&MwM&x&tbix. 



9 . JWWMffoftBWtftfcot, 
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io. %m£»m*x*hix, 
mutt* 

m&m^kmmnmkommtfiit'mMk. *jt«u 
mw&mt, wmmkf&m&k&Gu m&ftUK$i&mmzttft^x&m 
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